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“Reality is nothing but an illusion...
albeit a persistent one” -Albert Einstein




NASA's "birthday" Is October 1, 1958




KM Pain Points for NASA

Aging Workforce S8

Geographically Dispersed

L As of August 2008,
http://wicn.nssc.nasa.gov/ 1For civil servants only,
2Data as of June 2006, FAIR 2006 http://wicn.nssc.nasa.gov/
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Generations Share Differently

® 1930-50’s era generation
® [ocus on society
® Friendships are forged through adversity

® 1960-70’s era generation
® [ocus on community
® Friendships forged through identification with a cause

® 1980-90’s era generation
® [Focus on the individual
® Friendships forged through individual goal accomplishment

® 2000’s era generation
® [ocus on common interests
® Friendships are created or thrive virtually...

® This leads us to the need to share across generations and
communicate in different modalities
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Sample: KSC Workforce History and Projections

Average aged worker in Apollo days was 27!

Less than 2% of current NASA
KSC employees in technical,
science and engineering
disciplines worked on the Apollo
Program.

600

NASA Age Curve at KSC
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older

Estimated NASA KSC Civil Servant Knowledge Loss Risk

Year Awverge Losses Knowledge Lost (Months) Knowledge Losi (Years] Knowledge Per Person

2009 B 48 21555 .48 179629 18 81325532
2010 85,54 2211629 1843 024167 18 28060254
2011 B2 78 22084 .35 18403625 128336287
2012 B9.93 2210411 1842025833 20 482884849
2013 B9.63 2291284 1900403333 213031723
2014 BE.45 2322805 1935.670833 21 8BB4 35086
2015 HE. 74 2371215 18976.0125 22 TE0RER 1
Total G35 56 157713.47 13142 78817 2058181732

KSC could experience

post-Shuttle
contractor workforce
losses of 20-45%,
based
on TBD future
requirements.




Creating an Opportunity

Knowledge management activities provide the chance to look
across an organization, regardless of boundaries, and find
opportunities to make a difference...

NASA's Knowledge Management goal
Knowledge management is getting the right information to the
right people at the right time, and helping people create
knowledge and share and act upon information in ways that
will measurably improve the performance of an organization

and its partners



Key Areas for NASA's KM Strategy

Sustain NASA’'s knowledge across missions and
generations to identify and capture the
Information that exists across the Agency

Help people find, organize, and share the
knowledge we already have to efficiently
manage NASA's knowledge resources

Increase collaboration and to facilitate knowledge
creation and sharing to develop techniques and
tools to enable teams and communities to
collaborate across the barriers of time and space




Knowledge Management Environment

Integrating knowledge management into our
engineering and project management lifecycle

NASA Global

Contractors Academia Public

personnel Partners

ASA ofs 0 0 0 0
-0 A A ] N B
r
— S
A Rl FE
Content
Management <:If>ro_cess_> Experts
System v 'S
\_—/ :
{} December 16, 2008 8



KM System Milestones

2003 2004 2005 2006 2007
Cus- * Public * NASA personnel * Engineers * Disciplines * Engineers and
tomers * Educators * Project teams » Communities partners
Stake- *CIO *CIO * Engineers * Employees « Scientists
holders * Public Affairs » Strategic * Mission * Senior * Peer-to-peer
* Education Communications directorates management collaboration
System * NASA Portal * InsideNASA * NASA Eng. e Communities of | e InsideNASA v.2
» KM for Space * Research Web Network practice * Collab 2.0
(U.N.) * Emergency ops
KM Infra- | < O/S » Caching (Akamai) and streaming
structure * Applications and storage * Service desk
(99.95%) * Hosting (\VeriCenter) * Customization support
Tools * Digital Asset * +SunOne, WebEX, * +NASA Xerox » +Semantic web, | e +Social
Management eRoom (NX), Jabber W3C standards, networking, Web
(eTouch), (instant messaging) | expertise locator 2.0, next-gen

Vignette, Verity,
Urchin

collaboration




The NASA Public Portal

® Designed as a dramatic, interactive interface to NASA by the public, kids,
media, educators, and students, integrating web resources

® Qur known challenges included
® An evolving architecture, with a 4-week deadline for deployment
® Highly interactive and engaging
® Content migration from top NASA sites
® Quick and easy navigation for our many audiences

® Qur unknown challenge
® Hours after deployment, Space Shuttle Columbia tragedy would occur
® Redesign Portal immediately and supported outreach to the public

® Landings of the Mars Exploration Rovers on the Red Planet became the
largest online event to date

® Streaming live coverage, dynamic and distributed publishing, and automatic image
upload brought fresh images within minutes of the spacecraft sending

® People reached: 240 million people in 2007

Next-Generation KM T — ' December 16, 2008




Inside NASA

For employees and partners
Customizable

Access to e-mail

Secure instant messaging
Collaborative tools
Application integration

Wikis and blogs (e.g. Shana
Dale)

People reached: >7500 per

month accessing ~1.5M
pieces of information

December 16, 2008
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Learning occurs when people can find and share knowledge easily
and act upon it

> >

Center Lessons Learned NASA Lessons Learned Interagency/Aerospace Lessons Learned

Expertise : :
Locator e oy Collaborative Tools

Competency
Management
System

Exploration Systems
Project Environment

Metasearch

o Policies and
Feedback Training Procedures

Feedback

Advanced
- Engineering
Document and Data Repositories Tools o
Responsibility Areas

NASA Engineering Network—Blue Agency Resources—Green
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Accessing and Gathering Lessons Learned
® Formal lessons are Built on same

infrastructure as

ga’(l'jhEred from Centers NASA's public Portal
an ey reVIeWS LESSONS LEARNED ‘ +CDME% FIND IT @ LLKN : —

. LeSSO nS are Vetted EDGE NETWOHK -+ ADVAMCED SEARCH
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g " ” -
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- . . ..'I iy __1\% “d,
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procedures are T [ lekkeoRa e el

+ CROSS CUTTING PROCESSES variety of online knowledge management tools for discovering NASA's vast
C an g e aS n e e e T0PICS engineering resources.
+ CS

+ YEAR
8y LATEST LESSONS LEARNED LOG IN TO MY LLKN

® Subscriptions allow
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+ Read More I—
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/ N
NASA KSC Lessons are solicited from

academia, industry, and
global partners
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APPEL Community of Practice
(Academy of Program and Project Engineering
Leadership)
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Paradigm Shift




Defining the Competitive Edge

® One of the most powerful aspects of understanding social networks in an
organization or field is to see how to connect several together

® Historically, innovation and breakthrough ideas and technologies occur at
the edges and boundaries of networks

® Thomas Kuhn's The Structure of Scientific Revolutions describes such
radical innovation as a paradigm shift

® Astronomy: Ptolemy to Copernicus
® Biology: Creation to Darwinian evolution
® Politics: English monarchy to Magna Carta

® Where will your innovation occur?

® “Networks of the Moment”

®* Achallenge many organizations face is how to manage the flow of critical

information during a crisis, when traditional social networks are insufficient
preak down e

Next-Generation KM . : -December 16, 2008




Baby Boomers to Gen X to Gen M

® Socialization now occurs primarily
online for the age group 6 through 30

® As the sales of sports video games
Increases, the number of people
watching sports decreases?

® \What does this say about how
people are choosing to interact with
reality? How do we take virtuality
and bring people closer to the
experience of space exploration?

Next-Generation KM B : December 16, 2008



Discovering Knowledge in New Ways

® Semantic SEEK

® Searching engineering expertise and
knowledge (MIT, Sir Tim Berners-Lee)

¢ Semantic query to dynamically
integrate distributed content and
context

® Focusing on lunar mission data from
international partners

® Explorer Island--Second Life
Immersive avatar-driven environment
for collaboration and engineering

® Mission support (modeling and

simulation, collaboration, proposal
development, and more); outreach;
education; and training

Next-Generation KM



POPS Expertise Locator

® Semantic technology to find people through search and social

connections

® Led by Andy Schain, NASA HQ
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Social Networking — NASAsphere pilot

NASAsphere is online
social network that enables
employees to move across
physical boundaries
established by disparate
locations of centers, to
move across traditional
communication boundaries
established by
organizations, and to move
outside personal networks,
In order to share and foster
collective intelligence for
the betterment of

conducting NASA business.
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=4 7 invitations remaining |

| @ Bob Jacobs
L: last online 5 days ago

] @ Carrie Young
&. last online about 3 hours ago
[0 @ Ellie Trevarthen
| last online 3 days ago

. @ Jason Shepherd
| last online 4 days ago

B @ Jeanne Holm
last online 4 days ago

.: @ Kimberly Ennico
ah,
hitp://news . bbe co.uk/2/hiscie
Tunguska asteroid impact the
Earth 100 yrs ago today

WE— @ Krisstina Wilmoth
; last online 3 days ago

Profile edit Ideas

Questions Pages  Groups

Welcome, Celeste

What Are You Doing?

| Update! 'i [~ Add this to my Worklog

Welcome  Contacts  Everyone  Notifications (10}

WELCOME

Dashboard

Share a New: 96 & h

| $ Dismiss welcome page

Welcome to NASAsphere, a community where users can socialize, innovate and invent.

NASAsphere is a 30-day pilot project, operated by NASA Jet Propulsion Laboratory on behalf of the NASA CIO/CTQ, with
the purpose of investigating new communication methods for engaging employees to share information within and across
NASA Centers. The NASAsphere pilot is utilizing a commercial service, Socialcast, accessed on the public Intemet.

If you have questions, please contact us at nasaspherepilot @nx.arc.nasa.gov.

9 Share Ideas, Ask Questions ﬁ Unlock Innovation

Users can exchange ideas,
collaborate on topics, ask and
answer questions and find subject
matter experts.

Foster the emergence of new
opportunities, undiscovered
competencies, and new
technological, product and service
ideas from the minds that power
NASAsphere.

GET STARTED GET INVOLVED

Update your profile with a new Post a new idea to share with others
picture
Answer a question for a colleague

Integrate your profile with your blog

Integrate your profile with delicious
bookmarks

28 user Support

Take risks and solicit community
support with idea voting and
discussion.

GET CONNECTED

Find colleagues in NASA Jet
Propulsion Laboratory, Pasadena,
CA

Find colleagues in the Office of the
Chief Information Officer
Organization




Social Networking
How NASAsphere Works

«“The network of a
conversation spreads
based on its topic
rather than by person-
to-person sharing.” ~
NASAsphere
participant

Knowledge
Worke
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Social Networking
Benefits to NASA

Accelerates
communication and
problem solving,
creating peer-to-peer
communication
capability

Captures individual Creates peer-to-peer
knowledge worker communication in
know-how for reuse by context, deepening
many, creating collective understanding for
intelligence decision making
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Sharing the Excitement of Discovery

» Help and P

HOME NEWS MISSIONS MULTIMEDIA ABOUT NASA

»Log In To MyNASA | » Sign Up I
ForPublic | ForEducators | ForSwudents | ForMedia | ForPolicymakers | ForEmpioyees | MyNASA # Send  [# Boo

Mars Orbiter Shows Diverse, Wet Environments on Ancient Mars

: ﬁ‘ ; 3 AN =y

Two studies based on data from NASA's Mars Reconnalssance Orblter have revealed that the Red Planet once hi
lakes, flowing rivers and a varlety of other wet environmens that had the polential to supportiife.» Read More plems rd
. Prob s
video
Phoenix Rasps Frozen Layer, Collects Sample

f http:
- ovintv
Brightest Star in the Galaxy Has New Competition www.nasa.gov’

Image of the Day Gallery NASA TV & Video
= W"‘Fpﬁ’ “ideo On Demand NASA TV (Live)



Creating the Basis for Transformation

Profile edit Friends Inbox (1)

View Photos of Phoenix (103)
View Phoenix's Friends (1,898)
Send Paoenix a Gift

Who cells you a Top Friend

Send Proenix a Message
Poke Phoenix

20040 05
AwzoBEE

¥ Mutual Friends
44 friends in common See All

Keith Barry
Jet Burns Cowing Everett

¥ Arizona Friends

49 friends at Arizora See All
: Joshua Kristin

Sam Asaki  Nelson Block

O M

Ingrid
Stephanie Amanda  Daubar

Next-Generation KM

oe0
Phoenix Mars Lander & \:r’ &
used my rasp (motorized drill) to get some ice shavings. Who's up for a o
snowcone? ;) ST wasic
Updated on Wednesday Mo
=TV Shows
Metwor ks, Arizuna Staff e
Texas AGM Staff i:"’“"‘
Tucson, AZ o rad>
£ Ringrones
Sex: Female
STORE
Birthday: May 25 7 fTunes Suee
Hometown: Tucson, AZ (8 Purcrased
[81 Downloacs
Mini-Feed * PLIOMLETS
Displaying 10 stories SeeAll
Yesterday

A5 Phoenix and Karen Stover are now frierds. 6:00pm Comment

B rhoenix added the The Wonders of the Universe

application. :0pm Comment
A5 Phoenix and Lisa McGill arz now friends. 4:39pm Comment
&r_l, Phoenix and Megan Hively are now friends. 4:29pm Comment
&_T_lI Phoenix and Rapid Eye are now friends. 1:40pm Comment
5 Phoenix and Alex Kirk are now friends. 1:46pm Comment

&r_l, Phoenix and Anthony Armstrong are now friends. 12:05pm
Comment

&r_l, Phoenix and Challenger Center are now friends. 11:03am Comment

5 Phoenix and Ellen Cohen are now friends. 10:57am Col

&r_l, Phoenix and Mike Generale are now friends. 10:20am

¥ Information

Contact Info

Webs te: http:/ /phoenix.plarizona.cdu
http:/ jwww.nasa.gov/mission_pag
http:/ jwww.jpl.nasa.gov/news/pho
http:/ /vww.met.tamu.edu/mars
http:/ fwww.space.gc.cafascfengfe
http:/ fwwaw nbiku.dkfforskningsgr
http:/ /www.mps.mpg.defen/projzk

Perscnal Info
Activities: ~taking aictures with my Surface 5t

Now.. | still have some other milestones ahead. Solar panels will open in B
15 minutes after the dust has settled here. about 3 hours ago frem web

More Resales £

Cheers! Tears!! I'm here! about 3 hours ago from web \_’..“r“
-I've landed !N about 3 hours age from web \_’_‘r-
come on rocketssssss!!!! about 3 hours ago from wek o
parachute is open!!!!! about 3 hours ago from web Y

parachute opening is scariest part for the team. about 3 hours ago framweb .7

parachute must open next. my signal still getting to Earth which is
AWESOME! about 3 hours ago from web o]

Peak heating will hit in 40 seconds. The heat and energy generated
during atmospheric entry would be enough to power 280,000 homes g
about 3 hours ago from web

Atmospheric entry has started. time to get REALLY nervous. Now I'm in
the "seven minutes of terror.” about 3 hours ago from web
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Speaking Out and Speak Up

NASA Lecture Series

- . On Monday, April 21, | attended the NASA Lecture Series, another venue to celebrate NASA's 50th anniversary.

Lecture Series - Professor Stephen Hawk
delightful daughter, Lucy.

Sign Up | Duackl >

has gone before.

iving his NASA Lecture Series speech. Phato

own as one of the most brilliant and

sts of our time, is an emphatic and
exploration — perhaps the single most
MJthat has propelled our society forward
knowledge of the universe and our place

| sense of what it means for human beings
[ing about the unknown, to always keep

of the next frontier, and to always keep
to make life better for future generations.

of Dr. Hawking's lecture is particularly
at NASA, who are charged with boldly

World-renowned physicist Stephen Hawking, Ph.D., delivered a wonderful lecture on the importance of human
space exploration now and for the next few hundred years. For more information about this event visit NASA
. It was a special honor for me to meet Stephen Hawking an

15

Left to right: Lucy Hawking, Dr. Stephen Hawking, Shana
Dale (Photo credit: {(NASA

Lucy spoke for a few minutes about the book she
co-authored with her father, entitled George's Secret Key
to the Universe. The book is meant to inspire children to
pursue their interest in space and science. Another theme
that Dr. Hawking mentioned — humaorously, | might add
— was one that Mike Griffin and | have spoken about on
several occasions — the Space Economy.

Dr. Hawking emphasized the point that no one alive in
the late 1400s could have imagined all of the wonderful
things, “like a Big Mac or a KFC,” that our society would
have a few hundred years later as a result of the
discovery of the New World. While fast-food restaurants
were clearly a tongue-in-cheek reference, it nevertheless
illustrated his point about unforeseen advancements
stemming from human endeavors. Similarly, we cannot

mmnmhnln_ff euen a emnal| percentage of what miraculous developments and discoveries that will inevitably be
= Seamun of our solar systern and beyond.




Influence = Changing Policies
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Participate = Crowd Sourcing Real Science
Being a virtual astronaut

Searching for micrometeroids with Stardust

« track

above surface



New Technologies in a Flight Mission (Phoenix)

Remote
Face-to-
Face
Concept
Find us on Validation
Facebook for &8
Phoenix &
Project |

15t pix from Phoenix

- Looking forward to moving arm today. Will
bend the wrist and flex the elbow. It's been

I e “(About 3 hours ago from web in reply to KeithCowing)
R stowed for 10 months so Il move it slowly...”

Landing Day 05.25.08

Brent Shockley 7:20 pm

I'm happy to report that we now
have pictures from the
spacecraft, downlinked through
Mars Odyssey...




Participatory exploration of Mars Victoria Crater
Second Life History: First use of real science data to model actual location

“Excuse me... I'm crying... This is wonderful!f’

— avtea o
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Looking Ahead

® We are working on a variety of new initiatives that are still being
formulated, including

® Agency-wide knowledge architecture
® Update structured approach to integrating knowledge for mission success
® Accelerating learning
® |Integrate approach to e-learning and support to the project managers
® Supporting engineering excellence
® Drive multi-generational learning with the NASA Engineering Network
® Facilitate communities of practice with NESC technical experts
® Embed lessons learned into engineering practices
® Managing knowledge for aerospace and government

® Work with national and international organizations to benchmark and
validate approaches and to learn new methods

® Promote standards for information and data interoperability
¢ Create policies that promote sharing knowledge amongst space organiations

Next-Generation KM T — ' December 16, 2008




Knowledge Management Roadmap

Modeling Expert Knowledge

» Systems model experts’ patterns
and behaviors to gather
knowledge implicitly

. « Seamless knowledge exchange
Capturing Knowledge with robotic explorers
» Planetary explorers contribute to
their successor’s design from
experience and synthesis

* Knowledge systems collaborate
with experts for new research

* Knowledge gathered anyplace
from hand-held devices using
standard formats on interplanetary
Internet

» Expert systems on spacecraft
analyze and upload data

+ Autonomous agents operate

Integrating Distributed Knowledge

+ Instrument design is semi-automatic across etXiftingtsenSO(; antd
. based on knowledge repositories elemetry proaucts -t i
Sharing Knowledge « Mission software auto-instantiates * Industry and academia supply Enalt()lneoswrleea(\jlgtén;fofnag;uprsr?; ;?]C”
» Adaptive knowledge infrastructure based on unique mission parameters spacecraft parts based on Earth and i i
is in place + KM principals are part of NASA culture collaborative designs derived from e el
- Knowledge resources identified and supported by layered COTS NASA’s knowledge system outposts
and shared appropriately products
+ Timely knowledge gets to the right « Remote data management allows b e
person to make decisions spacecraft to self-command * Interstellar missions
« Intelligent tools for authoring Enables capture of knowledge at the . Permanept lunar qnd
through archiving point of origin, human or robotic, Martian colonies
» Cohesive knowledge development without invasive technology
between NASA, its partners, and  Enables seamless integration of
customers systems throughout the world k . .
. : * Mars robotic outposts
and with robotic spacecraft . Constellation Program
 Terrestrial Planet Finder
Enables sharing of essential b
knowledge to complete * Kepler (galactic survey)
Agency tasks ; » JASON (oceanography)
* International Space Station « Phoenix to Mars
‘ I * MarsNet + Constellation Program
» Mars Exploration Rovers

» Space Interferometry Mission

2003 2007 2010 2025




Thanks!

®* Many thanks to my colleagues on the NASA KM Team
who contributed to these ideas and to the excellent
work they are doing in implementing knowledge
management solutions at NASA

® |f you have any additional questions, contact me
® Jeanne.Holm@jpl.nasa.gov (818) 354-8282

® More information can be found about
® NASA's KM program: http://km.nasa.gov
® NASA's portal: http://www.nasa.gov
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